Molecular cloning of acetone cyanohydrin lyase from flax (Linum usitatissimum). Definition of a novel class of hydroxynitrile lyases.
Acetone cyanohydrin lyase from Linum usitatissimum is a hydroxynitrile lyase (HNL) which is involved in the catabolism of cyanogenic glycosides in young seedlings of flax. We have isolated a full-length cDNA clone encoding L. usitatissimum HNL (LuHNL) from a cDNA expression library by immunoscreening. LuHNL cDNA was expressed in Escherichia coli and isolated from the respective soluble fraction in an active form which was biochemically indistinguishable from the natural enzyme. An open reading frame of 1266 base pairs encodes for a protein of 45,780 kDa. The derived amino acid sequence shows no overall homologies to the to date cloned HNLs, but has significant similarities to members of the alcohol dehydrogenase (ADH) family of enzymes. In particular, the cysteine and histidine residues responsible for coordination of an active site Zn2+ and a second structurally important Zn2+ in alcohol dehydrogenases are conserved. Nevertheless, we found neither alcohol dehydrogenase activity in LuHNL nor HNL activity in ADH. Moreover, well known inhibitors of ADHs, which interfere with the coordination of the active site Zn2+, fail to affect HNL activity of LuHNL, suggesting principally different mechanisms of cyanohydrin cleavage and alcohol oxidation. Interestingly, LuHNL like ADH and Prunus serotina (PsHNL) possesses an ADP-binding betaalphabeta unit motif, pointing to the possibility that the non-flavoprotein PsHNL and the flavoprotein LuHNL have developed from two independent lines of evolution of a common ancestor with an ADP-binding betaalphabeta unit.